ABSTRACT. We measured adult mandibles of Ryukyu wild pig (Sus scrofa riukiuanus) from Tokunoshima Island and compared the osteometrical data with those from six Nansei Islands. The mandibles in Tokunoshima Island were larger than those from Amami-Oshima and Okinawa Islands in some measurements. We concluded that the size cline was not statistically recognized among populations. In the principal component analysis, the size cline was also denied, and the separation could be made among island populations in female. It is suggested that the populations in Tokunoshima and Okinawa Islands may be different from those in Amami-Oshima, Kakeroma, Ishigaki and Iriomote Islands in skull proportion.-KEY WORDS: mandible, osteometry, principal component analysis, Ryukyu wild swine, Tokunoshima.
and origins of the specimens are arranged in Table 2 . We rejected the specimens, in which 14 items could be not measured, so measurement data of 80 specimens from 102 mandibles [4] were used for the principal component analysis ( Table 2 ). The statistical significance of differences in LA, LC, AHR and BCP was determined by Student's ttest to clarify the size cline among male populations from Amami-Oshima, Tokunoshima and Okinawa Islands. a) The meaurements without footnote were based on Driesch [1] . b) Synonym of Höhe des Unterkiefers in der Mitte von M 1 [2] . c) Synonym of Länge der Symphyse [2] . d) Synonym of Condylocoronoidlänge [2] . e) Synonym of Breite des Unterkiefers auf der Höhe des M 1 [2] . f) Synonym of Breite je einer Mandibel auf der Höhe des M 1 [2] . g) The two items were not applied for principal component analysis.
The Ryukyu wild pig ( Sus scrofa riukiuanus) is distributed in Amami-Oshima, Kakeroma, Tokunoshima, Okinawa, Ishigaki and Iriomote Islands of the Nansei Islands, in the southernmost part of Japan. Some reports have dealt with the osteology in various populations [3, 6, 7, 10, 11] . We examined the morphological variations of mandibles among island populations in the previous study [4] . In the article [4] , the size cline was not demonstrated among populations and it was suggested that the species should not be split between Ryukyu and Japanese populations. However, only the samples from Tokunoshima Island have not been examined, because the animal is rare in this island [9] . And the multivariate analysis of skull specimens has been expected among these six island populations.
MATERIALS AND METHODS
The measurement items (Table 1) , the methods of sex and age determination are based on the previous reports [1, 2, 4, 5] . We examined 7 male mandibles from Tokunoshima populations in the osteometrical study. These mandibles belong to the Age groups IV and V. These specimens are stored in the Department of Animal Breeding, Tokyo University of Agriculture, and in the Department of Veterinary Anatomy, Kagoshima University.
In addition to the Tokunoshima mandible data, we also used the previous osteometrical data of adult mandibles in the Ryukyu wild pigs found in Amami-Oshima, Kakeroma, Okinawa, Ishigaki and Iriomote Islands [4] for multivariate analysis and statistical examination. The data of 14 items (Table 1 ) from 16 measurements were applied for the principal component analysis to elucidate the size and shape variation among island populations, because CA1 and BRP could not be measured in some specimens. Sex composition
RESULTS
The mean value and standard error of 16 measurements of mandibles obtained from Tokunoshima male population are given in Table 3 .
The principal component charts between the first and second transformed variables from 14 measurement items are given in Fig. 1 .
The statistical differences in LA, LC, AHR and BCP among Amami-Oshima, Tokunoshima and Okinawa populations are arranged in Table 4 .
DISCUSSION
There has been difficulty obtaining and examining the specimen from Tokunoshima Island because of the small size of the wild pig population [9] . CA2 of all specimens obtained from Tokunoshima were more than 15 mm, so we considered them as male according to the criterion of the previous study [4] . The male specimen is more easily found than the female, because its large canine is revered and often stored by hunters. However, the necessity of osteometrical examination of the female skull collection is also raised. We need also clarify the growth pattern in the Tokunoshima population as well as in the Iriomote animals [3] .
It was suggested that the geographical cline in size may be present from Amami-Oshima to Iriomote populations except Ishigaki specimens [8] , while we reported that the size cline is not statistically recognized among the populations of Nansei Islands [4] . The present results demonstrate that the length and width of mandibles are statistically larger in Tokunoshima specimens than in those from Amami-Oshima and/or Okinawa. These findings obviously denies the size cline supposed by Imaizumi [8] and supports our previous conclusions. Although the evolutionary relationship between Ryukyu and Japanese wild pigs has been partially based on the clinal analysis [8] , we suggest from the present data that the species split between Ryukyu and Japanese populations may be based on the unreliable evaluation of restricted specimens.
The large size of Tokunoshima mandibles is noteworthy, because the Tokunoshima Island lies south of AmamiOshima Island, and is smaller in area than the latter. It is suggested that the topographical factors may have an adaptational influence on the body size of the specimens here.
The separation can be made among island populations in female from the principal component analysis (Fig. 1) . The charts show the similarity of the distribution between sexes, however, the island populations are more obviously separated in female than in male. In the first principal component, the mandible size is generally dependent on each island, and the size cline in the latitude is also obviously denied. In the second principal component, many Okinawa and Tokunoshima specimens have variables in more than zero area, Amami-Oshima and Kakeroma populations are distributed around zero area and in less than zero area in both sexes (Fig. 1) . The points are plotted in negative area of the second principal component in female Iriomote wild pigs. From the distribution tendencies of the second principal component, Tokunoshima and Okinawa populations are different from Amami-Oshima, Kakeroma and Iriomote ones in skull shape and proportion.
The present morphometorical data is expected to contribute to the zoo-archaeology on the historical change of size and shape in the islands Sus scrofa populations, and to the evolutionary biology on the morphological adaptation of this animal. 
